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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 22, is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 22, at lines 2-3, recites, "reduce the photosensitive resist material and 
the antireflection film". It is not clear as what is meant by to reduce the photosensitive 
resist material and the antireflection film. It is not clear if reducing the photosensitive 
resist material and the antireflection film means a reduction process or a reduction in 
the thickness of the photosensitive resist film and the antireflection film in the thickness 
direction thereof i.e., along an axis perpendicular to the surface of the film. Also, the 
specification, on pages 5-6, discloses that the photoresist pattern is shrinked, and does 
not disclose a reducing of the photosensitive resist material. Similarly, the specification 
on pages 5, and 6, discloses "the whole thickness of the organic antireflection film 5 is 
etched". It is not clear if this is a reduction in the thickness of the antireflection film in 
the thickness direction thereof or not. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-2, 4-6, 9-12, 14, 17, 19, 21-22, and 31-33, are rejected under 35 U.S.C. 
103(a) as being unpatentable over U. S. Patent No. 6,579,808 (Cho et al., hereinafter 
referred to as Cho) in view of U. S. Patent No. 6,1 10,826 (Lou et al., hereinafter referred 
to as Lou). 

Cho, in the abstract, in col 2, lines 53-67, in col 3, lines 18-67, in col 4, lines 1-60, 
discloses a patterning forming method of forming a gate layer on the substrate, followed 
by an insulating layer, forming an organic antireflection layer on the insulating layer, 
forming a photoresist layer on the antireflecting layer, performing an exposure and 
development process on the photoresist layer to form a photoresist pattern (substrate at 
about room temperature), dry etching the sidewalls and top portions of the photoresist 
pattern using S0 2 and He as the etch gas mixture i.e., the photoresist pattern formed 
after the development and prior to post development process has a window of smaller 
width i.e., it causes the width of the exposed portion of the antireflective film to be 
smaller, and the photoresist pattern after dry etching processes i.e., causing surface 
sidewalls to be etched and resulting in a window that is larger than that after 
development i.e., it causes the width of the exposed portion of the antireflection film to 
be larger than prior to the post-development processes performed; wherein the second 
gas i.e., SO2 gas forms or generates polymer; etching the antireflecting layer using the 
resist pattern as the mask, etching the insulating film (first film) using the patterned 
antireflecting layer as the mask, removing the resist pattern and the patterned anti- 



Application/Control Number: 10/692,722 Page 4 

Art Unit: 1795 

reflecting layer, forming the gate structure (not shown) underlying the insulating film 
pattern (claims 1,4-5, 9-11, 14, 17, 19, 31-33). Cho, in col 3, lines 28-31 , discloses that 
the semiconductor substrate further includes implanting ions to form source and drain 
regions, and a gate (claim 21). Cho, in col 4, lines 14-17, and lines 44-52, discloses 
that the over etch performed on the antireflecting coating and photoresist film results in 
a reduced dimension of the same (claim 22). 

The difference between the claims and Cho is that Cho does not disclose that the 
flow rate of the first gas is equal to or greater than 40% of a flow rate of the mixture gas. 
Cho does not disclose that the mixture of etch gases includes oxygen (claims 2, 6, 12). 

Lou, in col 6, lines 1-15, discloses that the mixture of gases includes oxygen, and 
that the flow rate of the first gas i.e., helium (He) is at least greater than 40% of flow rate 
of the mixture of gases. 

Therefore, it would be obvious to a skilled artisan to modify Cho by including 
oxygen in the mixture of etch gases, and by utilizing the gas flow rates suggested by 
Lou because Lou, in col 6, lines 1-15, discloses that after the image formation of the 
line trench in the photoresist layer, a plasma etch is performed on the exposed 
photoresist using etch gases such as O2, SO2, and He in the claimed flow rate, so as to 
continue the etch process until the etch stop layer is reached while forming a line trench 
pattern in the underlayer. Although, Cho does not disclose implanting ions to form the 
source and drain regions after step (o) of claim 10, It would be obvious to a skilled 
artisan to implant after the removal of the resist pattern (PR pattern) and patterned 
antireflection film (AR pattern) because Cho, in col 3, lines 31-32, discloses that the 
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semiconductor substrate has a transistor, i.e., source and drain regions are to be 
formed, and in figure 3D illustrates the removal of the AR pattern and PR pattern 
corresponding to the conductive region i.e., the source/drain region can be implanted to 
form conductive regions (see reference 202). 

5. Claims 7-8, and 15-16, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent No. 6,579,808 (Cho et al., hereinafter referred to as 
Cho) in view of U. S. Patent No. 6,1 10,826 (Lou et al., hereinafter referred to as Lou) as 
applied to claims 1-2, 4-6, 9-12, 14, 17, 19, 21-22, above and further in view of U. S. 
Patent No. 6,187,688 (Ohkuni et al., hereinafter referred to as Ohkuni). 
Cho in view of Lou is discussed in paragraph no. 4. 

The difference between the claims and Cho in view of Lou is that Cho in view of 
Lou does not disclose increasing the flow rate of the S0 2 gas to a flow rate of the 
oxygen gas during etching (claims 7, and 15). Cho in view of Lou does not disclose that 
the flow rate of SO2 gas is increased when the time necessary for etching a whole 
thickness of the antireflection film elapses (claims 8, and 16). 

Ohkuni, in col 10, lines 50-53, in col 11, lines 1-29, discloses that the flow rate of 
the S0 2 gas is maintained higher than the flow rate of the oxygen during the dry etch 
process of the antireflecting film. 

Therefore, it would be obvious to a skilled artisan to modify Cho in view of Lou by 
employing the flow rate of the SO2 gas as suggested by Ohkuni because Ohkuni, in col 
13, lines 63-67, discloses that increasing the flow rate of the S0 2 gas results in a 
positive size variation in the sidewalls of the antireflection pattern. 
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6. Claims 23-26, are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Patent No. 6,579,808 (Cho et al., hereinafter referred to as Cho) in view of U. S. 
Patent No. 6,1 10,826 (Lou et al., hereinafter referred to as Lou) as applied to claims 1- 
2,4-6, 9-12, 14, 17, 19, 21-22, above and further in view of U.S. Patent Application 
Publication No. 2003/0134231 (Tsai et al., hereinafter referred to as Tsai). 

Cho in view of Lou is discussed in paragraph no. 4. 

The difference between the claims and Cho in view of Lou is that Cho in view of 
Lou does not disclose that the etching of the resist pattern reduces the width of the 
resist pattern (claims 23-26). 

Tsai, in [0007], discloses that S0 2 /0 2 mixture gas is used to reduce the resist 
pattern width (reduction in critical dimension, i.e., reduction in pattern width). 

Therefore, it would be obvious to a skilled artisan to modify Cho in view of Lou by 
performing the etch process suggested by Tsai to reduce the pattern width because 
Tsai, in [0007], discloses that performing the etch process on the resist pattern increase 
the etching process anisotropy and reduces microloading effects. 

7. Claims 27-30, are rejected under 35 U.S.C. 1 02(e) as being unpatentable over U. 
S. Patent No. 6,579,808 (Cho et al., hereinafter referred to as Cho) in view of U. S. 
Patent Application Publication No. 2002/0061654 (Kanegae et al., hereinafter referred 
to as Kanegae). 
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Cho, in the abstract, in col 3, lines 18-67, in col 4, lines 1-60, discloses a 
patterning forming method of forming a gate layer on the substrate, followed by an 
insulating layer, forming an organic antireflection layer on the insulating layer, forming a 
photoresist layer on the antireflecting layer, performing an exposure and development 
process on the photoresist layer to form a photoresist pattern (substrate at about room 
temperature), dry etching the sidewalls and top portions of the photoresist pattern using 
SO2 , and He as the etch gas mixture; etching the antireflecting layer using the resist 
pattern as the mask, etching the insulating film (first film) using the patterned 
antireflecting layer as the mask, removing the resist pattern and the patterned 
antireflecting layer, forming the gate structure underlying the insulating film pattern 
(claims 27, and 28). 

The difference between the claims and Cho is that Cho does not disclose that the 
first gas is selected from the group consisting of Ne, Ar, Xe, Kr, CO, CO2, and N2. Cho 
does not disclose that the first gas is selected from the group consisting of CO, C0 2 , 
and N 2 (claims 29-30). 

Kanegae, in [0168], discloses that a rare gas such as Ar, Kr, Xe, Ne etc., is 
mixed with the main etching gas used for plasma etching. Kanegae, in [0168], 
discloses that the CO or CO2 can be added to the main etching gas. 

Therefore, it would be obvious to a skilled artisan to modify Cho by employing 
one of the rare gases suggested by Kanegae because Cho includes a rare gas such as 
He in the etch gas mixture, and Kanegae, in [0168], discloses that using any one of the 
rare gases (noble gases such as He, Ne, Ar, Kr, Xe, etc.,) dilutes the etching gas, 
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increases the discharge rate of the gas in the reaction chamber, and controls the 
electron temperature of the plasma. It would be obvious to a skilled artisan to modify 
Cho by including CO or C0 2 in the etching gas mixture as suggested by Kanegae 
because Kanegae, in [0168, teaches that adding CO or C0 2 in the etching gas mixture 
improves the etching ability of the resist pattern as an etching mask. 



Response to Arguments 

8. Applicant's arguments, see Remarks, filed November 13, 2007, have been fully 
considered but they are not persuasive. The 103 rejections made in the previous office 
action (paper no. 20070808) are maintained. 

A) Applicants argue that there is no underlying etch stop layer in Cho, nor would the 
etch process of Cho entail etching an etch stop layer of SiN. 

The claims recite a first film, an organic antireflection film and forming a resist 
pattern on the organic antireflection film. The claims do not recite an underlying etch 
resistant film. In response to applicant's argument that the references fail to show 
certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., there is no underlying etch stop layer in Cho, nor would the etch 
process of Cho entail etching an etch stop layer of SiN) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 
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B) Applicants argue that Lou does not teach that the photoresist is etched during the 
etching of the line trench pattern in the photoresist layer. 

Lou in col 6, lines 1-5, discloses, 

images of a line trench. Line trench (325) shown in FIG. 36 
is. formed by etching the line trench pattern in the first 
photoresist layer into 1MB layer (300) until etch -stop layer 
(25S) is reached. The etching is accomplished preferably 

The photoresist pattern is exposed to the claimed etching gases and in the 
claimed flow rate, wherein the photoresist pattern is not masked or shielded from the 
etching gases impinging on its surface, i.e., the photoresist pattern sidewalls will 
undergo an etching process. 

C) Applicants argue that there is no motivation of using the etch gas of Lou for the 
device of Cho. 

Cho teaches the use of an oxygen containing gas such as SO2 along with an 
inert gas as an etch gas mixture. Lou teaches in col 6, lines 1-15, that the photoresist 
pattern on the IMD layer is exposed to an etch plasma preferably comprising SO2, O2, 
and He, i.e., the PR pattern is subjected to etch on the sidewalls and surfaces during 
the exposure to the etch gas, and that using the claimed etch gas mixture in the claimed 
seem range (flow rate) results in the removal of the underlying etch-stop layer from the 
bottom trench along with the transfer of the pattern of the resist layer to the IMD layer 
i.e., the instead of only transferring the pattern to the IMD layer during an etch process, 
using the claimed etch gas mixture results in both elimination of the etch-stop layer in 
the bottom portion of the trench to be formed and (at the same time) transfer of the 
pattern from the resist layer to the IMD layer. 
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D) Applicants argue that both Cho and Lou teach etching of different materials using 
the S0 2 and He as the etch gas. 

The claims recite exposing the resist pattern to a plasma of a mixture of gases 
i.e., S0 2 , He, etc. Both Cho and Lou teach exposing the formed resist pattern to a 
further etching gas mixture comprising the same gas mixture (SO2, He etc.) i.e., the etch 
gas mixture will perform both sidewall and surface topography variations on the resist 
pattern due to such a plasma etch process. 

E) Applicants argue that Cho teaches away from the inclusion of oxygen in the etch 
gas as cited in col 3, lines 62-63. 

Cho does not teach away from the use of oxygen in the gas mixture. The argued 
citation merely discloses the reactivity rate comparison of SO2 to that of O2 gas. Also 
the first dry etch process taught by Cho only discloses the use of S0 2 and He. 
Therefore, Cho does not disclose that oxygen cannot be added to the etch gas mixture 
of S0 2 and He. 

F) Applicants argue that Tsai does not teach a reduction in pattern width. 

Tsai, in [0007], admits that the photoresist pattern exposed to dry development in 
sulfur dioxide chemistry i.e., dry etching, results in a critical dimension loss i.e., it will 
cause a reduction in the width of the resist pattern. 

G) Applicants argue that neither Cho nor Kanegae disclose that the claimed rare 
gas is mixed with the main etching gas that is not halogen based gas. 

Kanegae is not depended upon to disclose a main etching gas. Kanegae is 
depended upon to disclose the claimed rare gases. Cho already teaches using a rare 
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gas i.e., helium, and a SO2 gas mixture as the etch gas mixture. The claims viz., 27, 



pattern as a mask, patterning the antirefiection film; wherein the mixture gas is fre e of halogen: 



9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571 ) 272-1 380. The examiner can normally be reached on M-F 9:30 - 6:00. If 



and 28, recite 



wh erein the mixture Ras is free of halogen-based g as. 



and 



respectively. Also, the claims do not recite a main etching gas. 



Conclusion 
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attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/John A. McPherson/ 

Primary Examiner, Art Unit 1795 

dcd 

February 2, 2008. 



Application Number 



Application/Control No. 

10/692,722 

Examiner 

DABORAH CHACKO DAVIS 



MORIOKA, HIROSHI 
Art Unit 

1795 



U.S. Patent and Trademark Office 



Part of Paper No. 20080202 



